Objective-Spirituality is favorably related to depression, quality of life, hospitalizations, and other important outcomes in congestive heart failure (CHF) patients but has not been examined as a predictor of mortality risk in this population. Given the well-known difficulties in managing CHF, we hypothesized that spirituality would be associated with lower mortality risk, controlling for baseline demographics, functional status, health behaviors, and religiousness.
general population, including for cardiovascular deaths (for reviews, see Chida, Steptoe, & Powell, 2009; Hill, Burdette, & Idler, 2011) . Most of the research examining the religiousness-mortality link has focused on attendance at worship services (Chida et al., 2009 ), a core indicator of religiousness and typically the one with the strongest relationships with health variables (Hill et al., 2011; McCullough Hoyt, Larson, Koenig, & Thoresen, 2000) .
Recently, increased research interest has been directed at spirituality, which is related to but distinct from religiousness (Oman, 2013) . Spirituality is sometimes used to refer to manifestations of the divine or experiences imbued with divine-like qualities, such as transcendence, immanence, and ultimacy (Aldwin, Park, Jeong, & Nath, 2014) , but in the context of health research, spirituality typically refers more generally to a sense of peace and meaning (Canada, Murphy, Fitchett, Peterman, & Schover, 2008) . To date, little research attention has been directed at spirituality as a predictor of mortality, although some preliminary results are promising. A study of end-stage renal disease patients found that spirituality predicted survival over several years (Spinale et al., 2008) , and a study of hospitalized older adults showed that lower levels of spiritual struggle predicted subsequent survival (Pargament, Koenig, Tarakeshwar, & Hahn, 2001) . In a study of people with AIDS, several aspects of spirituality independently predicted long-term survival, with a sense of peace exerting the strongest effects (Ironson et al., 2002) . The purpose of the present study is to examine spirituality as a predictor of mortality in congestive heart failure patients.
Congestive Health Failure
Congestive heart failure (CHF) is a progressive syndrome resulting from an impaired ability of the heart to maintain normal blood circulation. Common symptoms include difficult and painful breathing even during rest, fluid retention and swelling of the lower extremities, and general weakness and fatigue (Whang, 2013) . Quality of life in CHF is usually increasingly impaired as the disease progresses and functioning becomes more and more compromised (Rector, Anand, & Cohn, 2006) . CHF has high mortality rates: approximately 50% of people diagnosed with heart failure die within 5 years (American Heart Association, 2014) .
CHF is among the most prevalent chronic diseases in the US, with over 5 million people estimated to be living with CHF in the US (American Heart Association, 2014) . CHF is also the only cardiovascular disorder that is increasing in both incidence and prevalence, likely due to the aging of the US population, reduced myocardial infarction death rates, and more effective CHF treatments that improve longevity, but at the cost of a weakened heart (Galbreath et al., 2004) . CHF is also one of the most expensive chronic diseases in the US; health care services, medications, and lost productivity due to CHF were estimated at $34 billion in 2010 (CDC, 2010) .
while depressive mood is related to higher mortality risk (e.g., Adams et al., 2012; Jiang et al., 2001) .
Congestive Heart Failure and Spirituality
Issues of spirituality are very important to many CHF patients (Koenig, 2002; Murray, Kendall, Boyd, Worth, & Benton, 2004) , particularly as their disease worsens (e.g., Murray et al., 2007) . Several cross-sectional studies have demonstrated that positive aspects of spirituality are related to lower levels of depression and better psychological well-being and quality of life for those living with CHF (e.g., Bekelman, Dy, Becker et al., 2007; Bekelman et al., 2010) .
We focused specifically on the spiritual component of deep peacefulness, which has been shown to be critically important to individuals with serious and life-limiting illnesses (Canada et al., 2008; Ironson et al., 2002; Steinhauser et al., 2006; Whitford & Olver, 2012) . A sense of peacefulness refers to the affective aspects of spiritual-wellbeing (Canada et al., 2008) , a 'state of tranquility or serenity' (Whitford & Olver, 2012, p. 608) . Peacefulness is a subjective sense that may refer to feeling at peace with God or to a non-religious sense of tranquility. Peacefulness may reflect a sense of resolution regarding interpersonal conflicts, acceptance of one's illness, a lack of struggle, and a sense of comfort and meaningful connection (Ironson et al., 2002; Steinhauser et al., 2006; Whitford & Olver, 2012) .
Present Study
This study examined the association of spirituality with mortality risk in CHF patients, defining spirituality in terms of a sense of inner peace and harmony. We hypothesized that spirituality would be inversely associated with mortality risk, and that this association would remain when controlling for medical and psychosocial variables shown to relate to mortality in CHF patients and when controlling for religiousness, which, while not examined heretofore in the context of CHF, has been associated with lower mortality risk in many studies.
As control variables, we included both variables associated with increased risk of mortality and those shown to be associated with decreased risk in previous research. Thus, we included (and controlled for, as necessary), demographics as well as a variety of indicators of health status, including severity of symptoms based on the NYHA Classification (Jiang et al., 2001) and comorbidities (e.g., Chamberlain et al., 2013) . For health behaviors, we included adherence to a healthy lifestyle (Park, Moehl, Fenster, Suresh, & Bliss, 2008; Sherbourne, Hays, Ordway, Dimatteo, & Kravitz, 1992) , as well as cigarette smoking and alcohol consumption, which have been found to increase the risk of mortality in this group (e.g., Gargiulo et al., 2013; Mozaffarian et al., 2004) . We also examined psychosocial factors that had been shown in previous studies to predict mortality in CHF patients: marital status and social support, which have been associated with a lower mortality risk (e.g., Murberg & Bru, 2001 ) and depressive symptoms, which have been associated with a higher mortality risk (e.g., Jiang et al., 2001) . Finally, we included religious service attendance, which has not been examined explicitly in the context of CHF but has been shown to be associated with reduced mortality risk in many general population studies (Chida et al., 2009 ).
Methods

Procedure
Participants were recruited from a multicardiologist practice (Comprehensive Cardiology Consultants, Inc.), located in the greater Cincinnati, Ohio, and Northern Kentucky region. Eligibility requirements for the study were as follows: having diagnosed left-sided, systolic congestive heart failure of at least moderate severity as documented in their medical records by echocardiogram, Multi Gated Acquisition Scan (MUGA) or other nuclear tests of ventricular function, with the ejection fraction (EF) < 45; being ineligible for transplantation; speaking and reading English; being over age 45; and having no evident psychosis or severe cognitive impairment. CHF patients meeting eligibility criteria were informed by research staff about the study during their office visit. Interested participants were provided more information and an appointment was scheduled to conduct the consent process and complete the survey packet. Participants were given $10 for their participation in the study. Patient recruitment and data collection occurred in 2007. Data collection for mortality began approximately four years later at the end of 2011 and was completed in mid-2013.
Sample Characteristics
The sample consisted of 191 CHF patients. The sample was 64% male and the mean age was 68.6 years (SD = 10.1, range = 46 -92). Fifty-nine percent of participants were married, 18% were widowed, and 11% were divorced. Racial composition of the sample was 83.2% Caucasian, 10.8% African American, 5.4% Native American, and 0.5% other. Income levels were fairly low: 38% had a family income of less than $25,000, 38% were between $25,000 and $50,000, and the remaining participants had a family income of more than $50,000. Nearly a quarter of the sample (23%) had not finished high school, 35% had a high school degree, and the remaining participants had some college education or more. Median time since CHF diagnosis was 48 months.
Measures
New York Heart Association (NYHA) functional classification-CHF patients are commonly assigned a classification according to the severity of their symptoms (i.e., how much they are limited during physical activity) by their physicians. Classification ranges from I (no limitation of physical activity) to II (Slight limitation in physical activity; comfortable at rest but ordinary physical activity results in fatigue, palpitations, and dyspnea) to III (marked limitation of physical activity; symptoms are caused by less than ordinary physical activity) to IV (unable to carry on any physical activity without discomfort) (Bennett, Riegel, Bittner, & Nichols, 2012) . The NYHA classification was recorded from participants' medical record at baseline. Most of the patients in this study had moderate NYHA symptom severity ratings, ranging from I (12%) to II (63%); only 25% were at Stage III or IV. Because only one patient was classified as level IV, we collapsed this category with III for analyses.
Health conditions-Comorbidity was assessed with endorsement of 14 health conditions based on respondent self-report of a physician diagnosis. These include chronic lung disease (11%), blindness or trouble seeing (14%), deafness or trouble hearing (15%), diabetes (31%), asthma (10%), ulcer or gastritis (11%), arthritis or rheumatism (38%), sciatica or chronic back pain (21%), hypertension (high blood pressure) (64%), angina (15%), heart attack or myocardial infarction (60%), stroke (10%), kidney or liver disease (8%), and cancer (18%). Health conditions were scored by summing the number of positive responses to the conditions (M = 3.5, SD = 2.1, range = 0 -10).
Current smoking status-A dichotomous variable assessed current smoking status by self-report. About 15% (n = 28) of the sample reported being current smokers.
Alcohol consumption-Individuals were asked how many drinks (drink = one beer, one glass of wine, or one shot of liquor) on average they consumed (M = 0.5, SD = 1.1, range = 0 -8) and the number of days they consumed alcohol during the past week (M = 0.7, SD = 1.7, range = 0 -7). Alcohol consumption was calculated by multiplying average drinks by number of days per week alcohol was consumed.
Adherence to healthy lifestyles-To assess the degree to which participants engaged in salutary health behaviors, a 7-item scale was adapted from the adherence scale used by Sherbourne et al. (1992) . (We omitted the eighth item, alcohol consumption, from this scale, as it was separately measured.) Participants rated the degree to which they engaged in seven positive health behaviors relevant to CHF patients on a 5-point scale ranging from none of the time (0) to all of the time (4). The items asked about behaviors such as following a hearthealthy diet, taking prescribed medications, scheduling appropriate medical visits, maintaining weight, following doctor's advice, and taking specific actions or activities to reduce stress level. A mean score was computed using all seven items (α = .63).
Depressive symptoms during the past week were assessed using the Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) . The CES-D is a widelyused instrument in both clinical and epidemiological studies of depression symptoms (Haley et al., 1995) . Response categories of for each of 20 items were rarely or none of the time (0) to most or all the time (3). We calculated a mean score for the 20 items (α = .91).
Social support was measured by the 6-item ENRICHD Social Support Instrument (ESSI; Mitchell et al., 2003) , which was validated in a sample of myocardial infarction patients. Sample items on the ESSI include "Is there someone available to you who shows you love and affection?" and "Is there someone available to help you with daily chores?". Six items were rated on a 5-point scale ranging from none of the time (1) to all of the time (5). We calculated a mean score for all six items (α = .91).
Service attendance was evaluated by a single item from the Brief Multidimensional
Measure of Religiousness and Spirituality (BMMRS; Fetzer/NIA, 1999; Idler et al., 2003) , "How often do you attend religious services?" Participants could select responses from never (0) to several times a week (4). Spiritual peace was assessed by a single item from the BMMRS (Fetzer/NIA, 1999; Idler et al., 2003) that assesses inner peace and harmony, a central component of spirituality (Underwood & Teresi, p. 25) . The item, "I feel deep inner peace or harmony," was rated on a 6-point scale in terms of how frequently the respondent experiences this state, ranging from never or almost never (1) to many times a day (6).
Survival time was calculated for each participant based on the number of days between the date on which the baseline (Time 1) survey was completed and their corresponding date of death. For those participants who were not deceased, the last day of Time 2 data collection (6/27/2013) was used to calculate the number of days between Time 1 participation and the study end date. Thus, for deceased participants, the survival variable represented the number of days until they died; for the non-deceased participants, it represented the number of days until the end of data collection (right censored).
Vital status-Patients' medical charts were used to collect mortality information. As the medical records did not have mortality information for all participants (as patients may have moved or discontinued treatment at this practice), the Social Security Administration's publicly available Social Security Death Index (SSDI) was used to collect data on the remaining participants. Participants' names were searched on the SSDI to identify those who were deceased. After identifying those who were deceased, death certificates were requested for all deceased participants. Using these death certificates, data regarding mortality status, cause of death, and date of death were recorded.
Statistical Analysis
We used hierarchical Cox proportional hazards models to predict risk of death. Because we had a relatively small sample and a large number of variables, we used a correlation matrix to identify variables that were not related to survival or mortality and omitted them from the multivariate analyses. The only exceptions were smoking and alcohol consumption, given their established importance as mortality risk factors in CHF (Gargiulo et al., 2013; Mozaffarian et al., 2004) .
We used a hierarchical procedure in which blocks of variables were entered step by step (Cleves, Gould, Guterrez, & Marchenko, 2010) . The first step contained demographics and the health status variables; the second the health behavior habits; and the third focused on religion and spirituality. This effectively controls for the demographics, measures of health status, health behaviors and other study variables.
Proportional hazards models yield hazard ratios (HRs), which are the probability of an event occurring, such as mortality, over time. HRs above 1 signify an increased probability of mortality (e.g., HR = 1.3 indicates that higher scores on the predictive value increases the risk of mortality by 30%). HRs below 1 indicate that the predictive variable is a protective factor that decreases the risk of mortality, by 1 -HR. For example, an HR of .7 indicates a 30% lower risk of mortality.
All analyses were conducted using Stata 13.1 (Stata, 2014) . We used the stcox command for proportional hazard models and nestreg command for hierarchical (nested) regression where Park et al. Page 6 Health Psychol. Author manuscript; available in PMC 2016 March 01.
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we added blocks of variables in a sequence (Cleves et al., 2010) . To evaluate models, the adequacy of model fit to the data was assessed by χ 2 , likelihood (−2LL), and Akaike Information Criterion (AIC).
Missing data percentages ranged from 0.5 to 4%. While the missing data percentages were fairly low, our sample size was only 191; therefore, we decided to use multiple imputation (Stata, 2014) . This technique permits the analysis of complete data sets in which missing values are filled in based on regression-predicted values by generating multiple complete data sets (Hofer & Hoffman, 2007) . The Stata manual recommends at least 20 iterations; therefore, we examined 20 to 50 iterations for imputed data sets. There were only minor differences between these solutions, so we used the 50 iteration solution.
Results
In this sample, 61 out of the 191 participants (31.94%) were deceased by the five year follow-up. The median survival time for the deceased participants was 828.6 days, and for the non-deceased participants, it was 1889 days, t(189) = 22.691, p < .001. We were able to locate cause of death for 59 of the deceased, most of whom died from CHF or other cardiopulmonary disease (61%). The second most frequent cause was cancer-related deaths (n = 9; 15%). The rest died from diverse problems such as septic shock (n = 4; 7%) and renal failure (n = 4; 7%). Table 1 presents zero-order correlations among the study variables, along with their means and standard deviations. Not surprisingly, demographics were related to various health indicators. Age was positively associated with the number of comorbidities and greater risk of mortality. However, older adults were also more likely to adhere to healthy lifestyle recommendations, have higher levels of social support, and attend religious services. They were also less likely to smoke and reported lower levels of depressive symptoms. Interestingly, gender was not significantly associated with other study variables with the exception of marital status and alcohol consumption; women were less likely to be married and consumed less alcohol. Marital status was positively associated with social support and service attendance. Married individuals were less likely to adhere to healthy lifestyles and had higher NYHA ratings. However, neither marital status nor gender predicted survival or mortality and thus were omitted from the multivariate models.
Correlations among Study Variables
Indicators of health status were also predictors of survival/mortality outcomes. Individuals with lower NYHA classifications reported fewer depressive symptoms and less comorbidity, and had longer survival time. Co-morbidity was related to higher depressive symptoms, shorter survival times, and higher rates of mortality. Depressive symptoms were positively associated with current smoking status and higher risk of mortality. Adhering to healthy lifestyle recommendations was associated with better survival time and lower mortality rates.
Finally, the religious (attendance) and spirituality (peace) variables were, in general, related to better health and health behaviors. Both were inversely associated with depressive symptoms and positively with better adherence to healthy lifestyle recommendations. Religious attendance was inversely related to smoking, but inner peace was related to less alcohol consumption. However, religious attendance was unrelated to either survival or mortality in this study, so it was dropped from further consideration. However, inner peace was related to lower risk of mortality, and so became the focus of the multivariate analyses. Table 2 presents the results of the hierarchical Cox proportional hazards models predicting risk of death. In Step 1, age, health conditions, and depressive symptoms were significantly associated with mortality. Age significantly increased the risk of mortality by 3%, HR = 1.029, p < .05, while depressive symptoms were only marginally related to higher risk of mortality by 2%, HR = 1.019, p = .09. Comorbidity, the number of health conditions, was significantly associated with increased risk of mortality, by 13%, HR = 1.134, p < .05; however, NYHA severity ratings were not significantly predictive of mortality risk in this multivariate model.
Predicting Mortality
In
Step 2, health behaviors were added. Among the health behaviors, smoking was significantly associated with a nearly three-fold increased mortality risk, HR = 2.679, p < . 01, but alcohol consumption was not significantly associated. Adherence to healthy lifestyle recommendations more than halved the risk of mortality, HR = 0.423, p < .001. Adding the health behaviors to the model rendered the associations of depressive symptoms with mortality risk nonsignificant. The difference in χ 2 distribution, Δχ 2 (3) = 19.46, p < .001, showed that the model in Step 2 provided a better fit to the data than did the model in Step 1.
Step 3, only one predictor, spiritual peace, was added. (Ancillary analyses confirmed that neither social support nor religious attendance were significant predictors in a multivariate model.) Spiritual peace was significantly associated with decreased risk of mortality, by 20%, HR = 0.795, p = .01. Interestingly, alcohol consumption now emerged as a significant predictive factor, associated with lower risk of mortality, by 11%, HR = 0.894, p = .05. The difference in χ 2 distribution, Δχ 2 (1) = 6.40, p < .05, and the smaller values of the −2LL and AIC, indicated that the model in Step 3 was a better fit to the data than were the other models. Figure 1 plots the survival curves for individuals with high and low levels of spiritual peace, controlling for all of the other variables in the model. For illustrative purposes, we dichotomized spiritual peace (1 = never or almost never to some days; 2 = most days to many times a day). Very few of those with high levels (i.e., feeling inner peace and harmony most days to many times a day) had died by the end of the study period, compared to about 25% of those with low levels of spiritual peace. discomfort, disability, and mortality threats (Fortinsky, Tennen, & Steffens, 2013; Kahana, Kelley-Moore, & Kahana, 2012) . However, whether maintenance of well-being in chronic illness -especially CHF--decreases the risk of mortality remains an open question.
For many people, religiousness and spirituality are important aspects of adapting to chronic illness. In our sample, levels of both service attendance and spirituality were fairly high at baseline. While religiousness has long been shown to be a factor associated with reduced mortality risk in general population studies (Chida et al., 2009 ), much less is known about associations of spirituality with mortality risk. In this relatively small sample of CHF patients, we found that a sense of inner peace and harmony predicted lower mortality risk -specifically, feelings of inner peace were related to a lower mortality risk of about 20%, controlling for demographics, measures of physical health status, and other psychosocial factors. In contrast, religiousness, assessed as service attendance, was unrelated to mortality even at the bivariate level, although it was related to other health-related variables.
The lack of relationship between religiousness and mortality was not entirely unexpected.
Although there is a robust literature demonstrating associations between religiousness, particularly service attendance, and reduced risk of mortality in healthy samples, these effects are often not found for samples already diagnosed with a serious disease (see Chida et al., 2009 , for a review). Chida and her colleagues noted that religiousness may be more important in resisting disease than in helping people already diagnosed and in treatment, a conclusion that echoed one drawn earlier by Powell and her colleagues in an influential review (Powell, Shahabi, & Thoresen, 2003 ).
Yet spirituality was indeed related to lower mortality risk, even after taking into account many other variables. This finding is consistent with those of studies that have been conducted with people with AIDS, in which a sense of peace exerted the strongest protective effects on mortality risk (Ironson et al., 2002) , and with cancer patients, which had similar findings (Whiford & Olver, 2012) . Clearly, future research should examine not only the standard measures of religiousness (service attendance as well as private religious practices such as prayer), but the more experiential aspects of spirituality such as assessed in the present study.
Consistent with these other studies linking spirituality and mortality in those with serious illness, our results suggest that this inner experience that may matter most in terms of survival. Perhaps some people achieve this inner state of peace and harmony through religious involvement, but others may achieve it in other ways (Oman, 2013) . Previous research using a similar one-item measure (Are you at peace?) (Steinhauser et al., 2006) in patients with CHF, cancer, and other life-threatening illnesses found that it was substantially correlated with the widely-used FACIT-Sp spirituality subscales of both faith (r = .51) and meaning/peace (r = .47). Extrapolating from these results, our one-item measure of inner peace and harmony may be tapping into a broad spirituality factor. This sense of inner peace and harmony appears to reflect a core sense of comfort and meaningful connection (Ironson et al., 2002; Steinhauser et al., 2006; Whitford & Olver, 2012) . This speculative interpretation of our findings awaits further research.
Interestingly, the bivariate relations between physical functioning and mortality outcomes disappeared once age was controlled in the multivariate model. Given the importance of comorbidity in predicting mortality, it would be a mistake to conclude that having multiple health problems did not affect mortality; rather, one reason that age might be a good predictor -increases of 5% with each year of age -was that it was associated with multiple medical conditions.
Not surprisingly, smoking was associated with nearly a three-fold risk of mortality; however, very few individuals in this sample still smoked (15%). Although the role of alcohol in heart disease tends to show a favorable effect (e.g., Jayasekara, English, Room, & MacInnis, 2014) , moderate alcohol consumption has been related to increased mortality risk in CHF patients (e.g., Gargiulo et al., 2013) . In our study, alcohol consumption was associated with a 10% decreased risk of mortality. In contrast, adherence to healthy lifestyle physician recommendations was related to substantially reduced risk of mortality, about 50%. These findings suggest that interventions that help CHF patients adhere to healthy lifestyle recommendations would be a promising approach to improve their mortality risk.
Research has especially noted links between diet and disease progression in CHF (e.g., Levitan et al., 2013) , so increased attention to dietary improvements may also facilitate greater health and longevity in CHF patients.
In bivariate relations, depressive symptoms were associated with mortality; however, in the multivariate analyses, they were no longer significant. Depressive symptoms may impair health status in CHF patients in part due to poorer lifestyle behaviors (e.g., Murberg & Bru, 2001) . However, in this sample, social support and marital status, while associated with one another, were unrelated to mortality or survival time even at the bivariate level.
Limitations and Future Studies
Our sample size was relatively small in terms of studies that examine mortality; a number of the expected effects approached significance, and it is possible that a larger study might find more statistically significant predictors. Our measure of spirituality was a single item; although not without precedent (e.g., Steinhauser et al., 2006) , a more comprehensive measure of spirituality may have revealed more nuanced findings. For example, Ironson and her colleagues (2002) developed the Ironson-Woods Spirituality/Religiousness Index through interviews and surveys with people with a variety of diagnosed illnesses. They identified seven dimensions of spirituality that were meaningful in these samples, such as feeling connected and feeling compassion for others; future research should include multiple dimensions of spirituality.
An additional limitation of our study was that, for a CHF sample, the average NYHA classification level was relatively good, limiting the generalizability of our findings to more impaired samples. As we noted earlier, mortality rates are typically 50% over a five year period (American Heart Association, 2014), but our mortality rate was only 32%. Future research should conduct tests in larger samples with a broader range of health statuses. Further, biomarker pathways should be included to more directly examine the pathways between spirituality and health outcomes.
Nonetheless, it is encouraging to see that both adherence to healthy lifestyles and spiritual peace are associated with reduced risks of mortality in CHF patients. Such information should inform future interventions with this group to increase the life expectancy as well as quality of life. Given the very large projected increases in the incidence and prevalence in CHF as the Baby Boomers age (Norton, Georgiopoulou, Kalogeropoulos, & Butler, 2011) , such interventions may substantially improve the lives and well-being of a large segment of the population. Already, interventions to promote better adherence to health behaviors are being tested in CHF patients (e.g., Jaarsma et al., 2000) . However, virtually no interventions have been tested that include a spiritual component; such interventions would, of course, need to be carefully designed and implemented, but might also be an important aspect of patient-centered care (Park & Paloutzian, 2013) . Impact of spiritual peace on survival, controlling for demographics, health, and adherence to health behaviors. .13
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